wo 2005/078457 1 PCT/JP2005/001879 

m M m 

it. ^^i^^^L'XJkHnhMmik<D^nm^mxii^mf. ^(om^iKDmw 

[0003] ±i^-^%:^Hn^m2(Dm0.mt\^xit. ^mi^^^^'ir^^m^^m^. mmvt 

(D^^u^^\^±>'^mm^mibj2:,/ufz:h(D7!)^h^ m^it. #112003-254985-^ 

[0004] ±m(Dm^mj^^^(Dmi^±>-^^m^T2^Ayxnnxif^\^^if^mi(D^Hmit 
\t.'mm^mmx-^^t\^^mj^7!>^:^^ii\ ^m\z^M^ti^^h^o mmm 



wo 2005/078457 



2 



PCT/JP2005/001879 



[0005] :i(Dmm(D a mn^ '^>-^(DmHmmmx\ mmmcmti. ^--^m^ mt^^-^ 
[0006] :L(Dmm(D±>'^Hm^miix ^nm im^mm-r^^:^^u. ±mmmmiz 

[0007] ::(Dmmizx?>i:^ •^>'^^i^nm^m^^titcm^mn(DmmM^tM\^^ut 
u<D^mmiz.m^u mm.ux^:^mt(D^micmi^xm:^{^imm^i!b^M 



wo 2005/078457 



3 



PCT/JP2005/001879 



o 



wo 2005/078457 



4 



PCT/JP2005/001879 



[0013] ^(Dmm<D-^>^Hm^mm.\t.^ n^<Dm^^(Di^^\z.mmx^^ mK.\tmiimm 

m(DmmftmH(D^i--Mm^(Dmm)izx<>x'^^^o ^Hmmiz^\^^x. mm 

mil (A) i^^(D^m(Dmi<DmmmmiZ7()>7!)^:s>mmmn^mmt^hti:?>±>^Hm 
[®2]ig 1 (A) <DUi^m±mmmxh^o 

[03] (A) n^(Dmm<Dm(Dmmmmizj!}^f)>?>maimm^mm^io^j:^±>^Hmi 
[04]ig3 (A) (DU^iki^mmmxh^, 



wo 2005/078457 



5 



PCT/JP2005/001879 



[0017] f^;fy$|S«-4«. fp^Jiis^mu ^mi^B^>hi4(0}^:^(Dm^nUt^j:^^mi 



wo 2005/078457 6 PCT/JP2005/001879 



[0020] ^ly-^isn. ^^•y=^-yi7(Dm^^mmi-^mM.±>^xh'0s -^^^mnum 
't-tm'{><Dmmm'imxji^^jEmmiikt^tix\^^^o ±>'9-^/i^^2on. :$:i^moa 

^tfJ:oX^mm^^hmti^:)ff^^mU^=^—}'^:fyy<—^20c7i^mifhtlX\ ^-5o 

[0021] -fe^ih®i#«Bm2j*. ^:^^m(D^nmizm^-r?>^^m2a. ^xxjp^:^ 
^m<DmmimL-xmi7\^iz^m^i^^ti^mmM22h^Wir^^ ^(Dmmm2 
t-. fHmm^mtf:fj^y:f:^(Dm^mu25t. :L<Dm^mM25(D&mu^25aizM 
^'f-^Mf^^m26t:d^mif^th.anhm^mm5<Df^mM^25atM\^mm6 
t<Dmi^. ±i^i8^m^j2,^^micwLHifhtix\^^^, m^mmsn. ^(d^^ 

(DiEmmmK mi (b) i^m-rx^iz±>-^j^i^mf22(DFim:^ipnzmx)^^Fi^m 

[0022] ±>^mHMm2n. 2V ^Zp%m::mti:ofc2^<D^mmm(DfHm3^XXJ^ir\. 



wo 2005/078457 7 PCT/JP2005/001879 

m4(Dm^mm5(Dj^mu:^25atMmir:^^^j^7b^h:^j:ho \^m3^xu^m2 

[0023] ±>^mHnu22(D^:^nm^<Dm^im. ^^mu22a^^:)jm3(D^m 
mzmAhfcmi.wk^m^22a(DF\m:fjf^(DmB:mm^Mi^M27^mif^^t-(: 

i^m}^^tlfc%^m28lzm^ir:^Xoi^mf^n^o ^^Win22am^X<D 

[0024] ±>-^m^m22(Dm^m^25i6XV^M\^^^267!)^, -fe^lM8^(^^{cHji 
$•ti:S-^r^1^gJl#g§P29. 30^*U ^tLb-fe>'f-5l#M P 29, 30Ji, ir^-iMStT) 
^r>'i^7I^/^^;^:^gR20a<7)^J^{C^'^i-5Jf^4^^$ttTV^5„ -fe^-iM8i*. t^fBO 
J:5lc:§Stii§Br9-20b?r^bTV^T. ^<D55ffig|5^20b«irViMfe#^ p 29. 30(Dj^ 

mU6^25atM\^UU26t(DmiCi^^T2^tfo 
[0025] -fe•>'i^5^#lfB^22<D^RlJ^|f|522b{C*5V^T. \Hm23t^m24t(Dmia^])^^i!^^'D 
#tt^31^^^Ji^"efc•9. ^(7)#t4#:31tt. ir^i^^#g|5#22^C*5{tSIl^]^« 
SP25(Di^®^^i:-fe^iM8^o^(c:in^?ii-§„ #tt«c3lfi, ^^—h^(D=fJ^U^7f,^ 

hfj:^o ^mi3i\t. '^^•^^Hum2<omm.U22h(D}^mW)^^mm-r^])yzf 
lassia^Wb. ^myzfU3\a\-i9cMii^^m^B><iyvi^mis(D^mm\^^m 

i-^o :ioy5':7'lflJ3ia«. f*3:^§B*t4^-fei^i^5i#g|5*t22^o^^^iti-Siy— 

[0026] ^(^)«^o•t>i^#$ft^^g^cJ;5^. •fe^®i#lfP#22J^:^tt^ti,fc|lfl;^«€^ 
25(^JK®|fB:9•25a^*^IRl^laJ26^<Dra^^:•fe>'i^l8^^^Ji;^*t^^^:^#^tfcf^ 

T't^o *fc. ^(7)^ife?^|iT*ft, IU]^^gIS25;$S^®U^^4^i:$tvT^Of^|fU(c:^ 
^^^S^c-fe^iM8O-fe>-»^7l^/^^:^:^20a;6Sgag$;}^TV^5yt«)> 
22{C*J-r5-fe:xf-18<0^«^je)^^tj#^>n5o •fe>i^^#§|5|t22f*. IK-^l^lflS 



wo 2005/078457 



8 



PCT/JP2005/001879 



(^Mmmm^mmi^wiHi-f^m^ic.±^^'^^mu22^m^m<D^-(XiZ'^ 

bfc^SoT. •^>-^18i6XXf±>"^^Hm227f)^hf:i:^±>^^=.^yh32=ki&=^ 

[0027] ±iy'^mmm2i^. m ^immzmfj:otcfim23isxxj^^m24i!,^hfj:^tn^ 
^'^>-^i8^±>-^mHum2(Du^:^^m^mm5tM\^um6t(Dmizm^ 

[0028] ±>-^mimm2l'i^ -fe^iMS^rt^tCMii^-^Sir^l^^j^^g p 29. 30^W 

^^^25^z±-^■^mim^307imnbi^x\,^^tctb.^m^=^-h'2l(D^\mvli^ 

[0029] ■t>'i^^#^F|5*t22(DD^I^^§R250JK;K§I5^25a^■feVi^l8^<?D^{;I{^#^4^3 
. •^>-^l8tM\^WtM26t(Dmi^^^^'^XhBii\^\ 

[0030] *fc. #i4flc3i«. '>y-^misi7(>^mmi^34>h^mi5a<D^mmi^mm-r^fc 
::^:^'-^i7t±>^'^i8miz.m^T2,tt:^t7!)m±^ti^ 'ti^^i8m(Dmmib^m±^ 



wo 2005/078457 



9 



PCT/JP2005/001879 



[0031] ma. m4ii. ^(DmM(Dm(Dmmmm^^'r. ^<Dmmmmn. mi, m2tm:i 
[0032] ±m^mmmmn. Mmm%^mm:immi.fcm^ic-D^m.mvfc7iK c 



wo 2005/078457 10 PCT/JP2005/001879 

C3] ft^^l^^:*5v^T. mm±i^-^WLHm(Dmmm^mu^xuM\^mmK mm 



4/4 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2005/001879 



A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl^ G01P3/487, F16C19/18, F16C33/76, F16C41/00, B60B35/18 



According to International Patent Classification (IPC) or to both national classification and IPC: 

B. FIELDS SEARCHED " ' ~ 

Minimmn docuinentation searched (classification system followed by classification symbols) 

int. CI G01P3/487, F16C19/18, F16C33/76, F16C41/00, B60B35/18, 
G01D5/245 



Documentation searched oUier than minimum documentation to tlie extent that such documents are included in the fields searched 
Jitsuyo Shinan Itoho 1922-1996 Jitsu/o Shinan Tbroku Kcho 1996-2005 

Kokai Jitsuyo Sh±nan Koho 1971-2005 TDroku Jitsuyo Shinan Koho 1994-2005 



Electronic data base consulted during Uie international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of tlie relevant passages 



Relevant to claim No. 



X 
A 



0 



JP 2000-221203 A (Koyo Seiko Co., Ltd.), 
11 August, 2000 (11.08.00), 
Full text; all drawings 
(Family: none) 

JP 9-203742 A (NSK Ltd.), 

05 August, 1997 (05.08.97), 
Full text; all drawings 
(Family: none) 

JP 2003-262645 A (NTN Corp.), 
19 September, 2003 (19.09.03), 
Full text; all drawings 

6 EP 1342633 A & CN 1444046 A 
& US 2003/234578 A 



1,3,6,7 
2,4,5 



1-7 



rn 



1-7 



Further documents are listed in the continuation of Box C. □ See patent family i 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

eariier application or patent but published on or after the international "X" 
filing date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other -v" 

special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than the 
priority date claimed 



later document published after the international fihng date or priority 
dale and not in conflict with the application but cited to understand 
the principle or theory underiying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the intonationai search 
04 April, 2005 (04.04.05) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile Nn 



Date of mailing of the international search report 
19 April, 2005 (19.04.05) 



Authorized officer 



Telephone No. 



Fonn PCT/ISA/2 10 (second sheet) (January 2004) 



W\S PAGE BLANK (MS^o) 



m^tam^^ pct/j P2005/00 1 s ? 9 



Int. Cl'G01P3/4 87, F16C19/18, F16C33/76. F16C41/0 0, B60B35 



BS3giSrftofcg:/M5SKi(sf mWMff'jim. (IPC) ) 
Int. CI' GO 1 P3/4 87. F16C19/18, F16C33/76. F16C41/00. B60B35 
/I 8, GO 1D5/245 



B*:|lllfflffMl^« 1922-199 6¥ 

B:¥^m<£immmis\m<ikm 1971-2005^ 

a^EUffl^^S^tiia 1996-200 5^ 

B;*:|aS^3lffl^^^^ 1994-200 5^ 



H^^JtT-ffiffl Lfcm^x— iJ'-i— >^ (7^— ^"<— S^^EtCfiiffl bfcfflW) 



5l;ffl:s:S)t<D 




Mill" -5 


X 

A 
A 

A 


JP 2000-221203 A (5fe#«X;^^#|±) 2 0 0 

0. 0 8. ii.^isc. (:7T?y— 

JP 9-2 03742 A ( 0 :^*SX|5fe^^^±) 1 9 9 7. 0 

8. 0 5. ±:sc. ±m iyr^v—tiL.) 

JP 2003-262645 A (NTNt^fe^^tt) 2 00 3. 

0 9. 1 9, ikH&EP 1 34 2 6 3 3 A& 

CN 1444046 A&US 2003/234578 A 


1. 3, 6. 
7 

2, 4, 5 
1-7 

1-7 

1 



CO 



5: 

CO 

m 
O 

o 



□ cM«)j^#{ct>:s:iSfc*s5iJ^$ixTv^5. 



TYj i|*»iBiii©fc5:s:iSfc-c*)o-c, ^^srUKtflfcwiet 



0 4. 0 4. 2 0 0 5 


fflS^iHSSi^oigil^B ig 4 2005 


B*:a#ff;f (I S A/J P) 
Sfl!#-§- 100-8915 


03-3581-1101 1^ 


2F 


9 5 0 4 


3 2 15 



ei^PCT/I SA/2 1 0 (^2-?— i?) (2 0 0 4^1^) 



THIS PAGE BLANK (MSPto) 



